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2003-1 1 7399 TOYOTA MOTOR CORP 
EXHAUST GAS CLEANmG CATALYST 
Abstract; 

PROBLEM TO BE SOLVED: To suppress the migration of an alkali metal and to 
enhance the permanence of NOx removing power. 

SOLUTION: An NOx occluding mateiial has a core-shell structure comprising a core 
body comprising an alkali metal and a shell la-yer coating tlie periphery of the core body, 
wherein the shell layer contains an element selected from the alkaline earth metals, Ihe 
rare earlfa eletnenL<;, Mn, Pe, Co and Ni. Since the shell layer is in tlic solid state at high 
temperatui e, the migration of the alkali metal i$ regulated by the shell layer. 



CLAIMS 



LClaim(s)] 

[Claim 1] NOx wliich contains alkali metal in oxide support at least NOx which comes to 
support occlusion material and noble metals It is the catalyst for emission gas purification 
of an occlusion reduction type, and is this NOx. It is the catalyst for einission gas 
purification which occlusion material has the core shell structure which consists of a 
wrap nheU layer the perimeter of a nuclide and this nuclide which consists of alkali metal, 
and is characterized by this shell layer containing alkaline earth meti^l> rare earth 
elements, and an element chosen from Kin, Fe, Co, and nickel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Tliis invention is NOx at the lean 
almoyphet e of hyperoxia. NOx by which carried out occlusion and occlusion was carried 
out in the rich ambient atmosphere where a reduction component is superfluous NOx 
which can be emitted and returned It is related with the catalyst for emission gas 
purification of an occlusion reduction type. 

[0002] 

[Description of the Prior Art] hi recent years, the global warming by the cnrbon dioxide 
poses a problem, and it has been a technical problem to reduce the discharge of a carbon 
dioxide. Also in an automobile, reduction of the amount of carbon dioxides in exhaust 
gas serves as a technical problem, and the lean bum engine to which lean combustion of 
the fuel is carried out in a hyperoxia ambient atmosphere is developed. Since the amount 
of the fuel used is reduced according to this lean bum engine, the discharge of a carbon 
dioxide can be controlled. 
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[0003] It is NOXj making it always bum on the fuel Lean conditions of hyperoxia in this 
lean bum engine, and using exhaust gas as reducing atmosphere by considering as fuel 
SUTOIKI - rich conditions intermittently. The system which carries out reduction 
clariXication is developed and put in practical use. And as the optimal catalyst for this 
system^ it is NOx at lean amiosphere. NOx by wliich occlusion was carried out by 
carrying out occlusion NOx emitted in SUTOIKI or a rich ambient atmosphere NOx 
using occlusion material The catalyst for emission gas purification of an occlusion 
reduction type is d»?vdopedr 

[0004] For example, the catalyst for emission gas pui'ification which supported alkaline 
earth metal and Pt(s), such as Ba, to porosity oxide support, such as gamma-aluminum 
203, is proposed by JP,5-3 17652,A, Moreover, publication number The catalyst for 
emission gas purification which supported alkali metal and .Pt(s), such as K, to porosity 
oxide support, such as gamma-aluminum 203, is proposed by 6 No. -31139 official 
report. Furthermore, the catalyst for emission gas purification which supported rare earth 
elements and Pt(s), such as La, to porosity oxide support, such as gamma-aluminum 203, 
is proposed by JPjS-l 68860,A. Alkali metalj alkaline earth metal, and rare earth elements 
arc NQx. Since it has the propeity which carries out occlusion bleedoff, it is NOx. It is 
called occlusion material. 

[0005] Thi$ NOx If an occlusion reduction type catalyst is used, exhaust gas will also 
consist pulse-like of lean atmosphere wiXh SLTTOIKI or a rich ambient iUmosphere by 
controlling an air-fuel ratio to consist pulse-likc of a Lean side SUTOIKI or a rich side. 
Therefore?, at the Lean side, it is NOx. NOx It is NOx even if it is exhaust gas firom a lean 
burn engine, since occlusion is carried out to occlusion material^ it is emitted by 
SUTOIKI or the rich side, it reacts with reducibiUty components, such as HC and CO, 
and it is piuified. It can purify efficiently. Moreover, HC and CO in exliaust gas arc NOx 
while oxidizing with noble metals. Since it is consumed by reduction, HC and CO are 
also purified efficiently. 

[0006] NOx With an occlusion reduction type catalyst, NO in exhaust gas oxidizes by the 
catalysis of noble metals in the lean atmosphere of hyperoxia, and it is N02. It becomes, 
it serves as nitrite ion or nitrate ion with a steam, and it is NOx. It reacts with occlusion 
material and occlusion is carried out U bereibre. noble metals and NOx It is desirable to 
approach mutually and to be supported and occlusion material is NOx by this. Occlusion 
ability is discovered by max and it is high NOx. The rate of clarification is discovered. 
[0007] On the other hand, it is NOx. The allcali metal as occlusion material is NOx in a 
pyrosphcre. NOx used in the exhaust gas of an elevated temperature in recent years since 
it excels in occlusion ability It is an indispensable component at the occlusion reduclion 
type catalyst. Therefore, NOx For an occlusion reduction type catalyst, noble metals and 
alkali metal are indispensable, and it is desirable for it to approach mutually moreover 
and to be supported. 

[0008] However, generally the melting point is low> it moves in a support top at the time 
of ail elevated temperature, the activity of noble metals falls a noble-metals front face by 
the bonnet and this, and alkah metal is NOx. There was nonconfomiity that occlusion 
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abiKty feU. For example, a potassium is K20. The melting point in the condition The 
meltmg point in the condition of K (N03) which is 402 dtsgrees C and carried out 
occlusion of the NOx It becomes 337 degrees C, The sake It will liquefy at the exhaust 
gas temperature of ^boul 400 degrees C, a support top will be flowed, and noble metals 
will be covered. 

[0009] Then, although separatmg into a respectively different support particle, and 
suppoxtmg noble metals and alkdi metal, or sepai-athig them in a support layer is 
peifonned, it compares, when approaching and supporting, and it is NOx. Occlusion 
abilily faUs and it is NOx. There is a problem that the rate of clarification also faUs. 
Moreover, it is NOx, if there is also alkali metal whicli dissolves to base materials, such 
as alkali metal which disperses at the time of an elevated temperature, and porosity oxide 
support or cordierite, and it becomes such. Occlusion abiUty falls and it is NOx like 
activity lowering of noble metals. The rate of clarification will fall. 
[0010] Therefore, althounh it is most deshrable to prevent migration of the alfcaU m etal at 
the time of an elevated temperature, the achial condition is that tlie effective cure is not 
found out from the situation of the own property of alkali metal. 

[OOU] 

[Problem(s) to be Solved by the Tnvenlion] It is made in view of such a situation, 
migration of alkali metal is controlled, and this invention i s NOx, It amis al considering 
as the catalyst which raised the endurance of decontamination capacity. 

[00T2] 

[Means for Solving the Problem] Tlic feature of a catalyst for emission gas purification of 
this invention which solves the above-mentioned technical problem is NOx which 
contains alkali metal in oxide support at least, NOx which comes to support occlusion 
material and noble metals It is the catalyst for emission gas purification of an occlusion 
reduction iyp&, and is NOx. Occlusion material has the core shell structure wliicli consists 
of a wrap shell layer the perimeter of a auchde and a imclide which consists of alkali 
metal, and a shell layer is to include alkaline earth metal, rare earth elements, and an 
clement chosen fiom Mn, Fe, Co, and nickel. 

[0013] 

[Embodimejit of the Invention] NOx of the core shell structure which consists of a wrap 
shell layer the perimeter of a nuchde and a Jiuclide which consists of alkali metal with the 
catalyst for emission gas purification of this invention Occlusion material is supported. 
Since the meltmg point of a shell layer is higher than alkali metal, even if Lhe nuclide 
which consists of alkali naetal at the time of an elevated temperature becomes liquefied, 
floating is regulated by the shell layer of a solid state and nonconformity which covers 
noble mei^Js or dissolves to support or a base material is controlled. Therefore, NOx even 
with after [ high ] elevated-tempcrahire durability Occlusion ability and liigh NOx The 
rate of clarification is discovered and it excels in endurance. 

[0014] Althougli both K, Na, Cs Li Rb and Fr can be used for the alkal i metal which is 
the nuclide of a core shell structure, K, Na, Cs, and Li arc desirable and especial ly its K is 
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especially desirable. 

[0015] moreover, the shell layers of a core shell stmcture are the oxide of these elements 
a carbonate, etc. including alkaline earth metal, rare earth elements, jmd the element ' 
chosen from Mn, Fe, Co, and nickel - what is a solid state is used also at the time of the 
elevated temperature of 400 or more degi-ecs C. Especi^ly the thing included for alkaline 
earth elements, such as Ba, calciutn, ioid Mg, especially is desirable. NOx [ in / by this / a 
low^temperature region ] Occlusion ability improves and it is NOx. Cladfication activity 
improves lurther. 

[0016] NOx of a core shell stmcture It is desirable that they are the particle size of 
occlusion material and 0.1 micrometei-s or less, and it is still more desirable that it is 0 05 
micrometers or less. If particle si^c becomes Lnrger than this, it is NOx by lowering of 
surface area. NOx per amount of support of occlusion material Occlusion ability falls 
therefore, a large quantity not supporting - if it does not obtain but becomes so, effect 
may attam to the amoiml of support of noble metals Moreover, although especially the 
ratio of a nuclide and a shell layer is not resti icted, the range of a nuclide / shell layer -1 / 
4 - 1/2 is desirable at a weight ratio. 

[0017] NOx of such a core shell structure Altliough various meihods can he considered to 
manufacture occlusion material, tiiere is a method u.'sing reversed micelle, for example 
First, mto a molecule, this method adds the suifactant containing alkaline eaith meUil etc., 
and forms reversed micelle at non-aqueous solvents, such as benzene. Tf the aqueous 
solution of an alkali-metal salt is added there, into the hydrophilic portion of the center of 
reversed micelle, the drop of the aqueous solution of an alkali-metal salt will be held and 
It will solubilize. NOx of a core shell structurB with the shell layer which mal<es alkali 
metal a nuclide and contains alkaline earth metal etc. if this is calcinated An occlusion 
material particle can be manufactured. 

[0018] In the above-mentioned manufacture method, it is desirable to deposit an alkali- 
metal sail iis nonaqueous solubility in the core of reversed micelle, and to calcinate it 
The nuchde which consists of alkah metal hy this can be made still more detailed, and it 
is NOx of a core shell structiu:e. Since-izing of the occlusion material can be cairied out [ 
detailed ], it ts. NOx by buildup of surface area. Occlusion ability and NOx 
Decontamination capacity improves further. Thus, in order to deposit an alkah-metal salt 
there IS the method of mixing a tartaric-acid aqueous solution and fonning the bitailTate ' 
of alkali metal in the core of reversed micelle. 

[0019] as tlie oxide support used tor the catalyst for emission gas purificatioa of this 
mvcntion - almninum 203, and Ti02, Zr02, Ce02, Si02 and MgO etc. - the multiple 
oxide which consists of a kind, two or more sorts, or two or more sorts that were chosen 
from these can be used. And oxide .support powder is formed in a pellet type, and it is 
NOx of a core sheU structure to it. Occlusion material and noble metiUs are supported, it 
IS good also as a pellet catalyst, the coat layer which becomes the honeycomb base 
material formed from cordierite or a metallic foil from oxide support powder is fonned, 
and It is NOx of a core shell structure to it. Occlusion material and noble metals can be' 
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supported and it can also consider as a honeycomb catalyst. 

[0020 J It is NOx of a core shell structure to oxide support. In order to support occlusion 
material, it is NOx of oxide support powder and a core shell structure. It can carry out by 
mixing Ihe powder which consists of an occlusion muteriiil piirticle, «md forming a coat 
layer. In addition, NOx of a core shel l structure As for occlusion material, what the shell 
layer is made into nonaqueous solubihty for by carbonaliisalion processing etc. is 
desirable. Thereby, it is NOx of a core shell structure in the aquosity slurry at the time of 
the coat stratijScation. It can prevent that occlusion material is clutcd. 

[0021] Moreover, NOx of a core shell structure In support of occlufiion material, it is the 
conventional NOx. It is also desirable to make the aqueous solution of an alkali-metal salt 
absorb water in a coat layer like an occlusion reduction type catalyst, and to support 
alkah' metal. Since a detailed alkali metal can be supported by this, it is early NOx, 
Clarification activity can be raised. In order to reduce the allcali metal merely moving at 
the time of an elevated tempei-anire^ and covering noble metals, the amount of $upporl of 
a detailed alkali metal should be made **** small quantity, 

[0022] NOx of A core $hell stmcture As for the amo unt of support of occlusion material, 
it is desirable to make it become 0,01-2 mols per IL of catalysts as an alkali metal. NOx 
It is NOa if there are few amounts of support of occlusion material tlian this. Occlusion 
ability and NOx If the rate of clarification is no t practical and increases more than this, in 
order that the amount of support of noble metals may decrease relatively, activity falls. 

[0023] Moreover, as noble metals said to the catalyst for emission gas purification of this 
invention, a kind chosen from Pt, Rh, Pd, Ir, Ru, etc. or two or more sorts can be used. 
The amount of support of these noble metals is per IL of catalysts. It is desirable to 
consider as 0,5 - 20 % of the weight. Tt becomes expensive, while activity will be 
saturated even if practical activity is not discovered but it supports mostly from this if 
fewer than this. What is necessary is to be able to peifbrm the support method of noble 
metals as u.<;ua], and just to support it with the adsorption supporting method or the 
impregnation supporting method in a coat layer. 

[0024] 

[Example] Hereafter, an example and the example of a comparison explain this invention 
concretely. 

[0025] (Example 1) Amplification efxplaiiatory dr awing of the catalyst of one example of 
this invention is shown in drawinu 1 . NOx of the core shell structure supported by this 
catalyst, aluminum 203, the support 1 that consists of Ti02 and Zr02^ and support 1 It 
consists of occlusion material 2 and Pt3 supported by support 1. NOx of a core shell 
structure The occlusion material 2 consists of a nuclide 20 wliich consists of K (K20), 
atid a shell layer 21 which is formed in the ironl face of a nuclide 20 and consists of 
calcium (calcimn2 (C03)). The manufacture method of thits catalyst is explamed 
hereafter, referring to drawing 2 , and it replaces witli detailed explanation of a 
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configuration. 

[0026] Benzene To 341 g One mol of 1 and 2 screw (2 cthylhcxyl) sulfo succmic-acid 
calcium ([(C20H 3704) S04-] 2 and calciao;ii2+) wai> added and agitated, it dissplv*?d 
thoroughly, and tlie benzene soUiUon A was prepared. Thereby A hydrophilic group is 
turned inside, they turn a hydrophobic group outside, and 1 and 2 screw (2 ethylliexyl) 
sulfo fiuccinic-acid calciiun meet, and fonn reversed micelle. 

[0027J On the other hand, potassium carbonate was added and agitated to pure water, it 
dissolved in it thorouglily, and the potassiuin carbonate aqoeous solution B of 45 - 52 % 
of the wei^t of concentration was prepared. And agitating the benzene solution A whole 
quantity so that the weight ratio of benzene and water may be set to benzene / water ^ 
3.5, the potassium carbonate aqueous solution B was added and Solution C was prepared. 
Since the core of reversed micelle has strong hydrophilicity, after the drop of the 
potassium carbonate aqueous solution B has existed in die core of reversed micelle, it is 
solubihzcd, 

[0028] On the other hand, benzene To 325g 1 and 0.95 mols of 2 screw (2 ethylhexyl) 
sulfo succinic-acid calcium were added and agitated, it dissolved thoroughly, and the 
benzene solution D was prepared. Thereby, reversed micelle is formed. On the other 
hand, the tartaric acid was added and agitated to pure water, it dissolved in it thoroughlyj 
and the tartaiic-acid aqueous solution E of 50 - 58 % of the weight of concentration was 
prepared. And agitating the benzene solution D whole quantity so tiiat the weight ratio of 
benzene and water may be set to benzene / water - 3.5, the tarti^iric-acid aqueous solution 
E was added and Solution F was prepared. Since the core of reversed micelle has strong 
hydrophilicity, after the drop of the tartaric-acid aqueous solution E has existed in the 
core of reversed micelle, it is solubihzed. 

[0029] Next, the whole quantity of Sohition F was added agitating Solution C, and 
churning was continued for 1 hour_ The potassium carbonate aqueous solution B and the 
tartaric-aeid aqueous solution E are mixed by this at the center of reversed micelle, and a 
poliissiiun hydrogen tartrate with the small solubihty to water deposits in the core of 
reversed micelle. 

[0030] Under N2 gas ambient atmosphere which removes a solvent using a rctary 
evaporator after that, and contains 02 1% It calcinated at 550 degrees C for 2 hours, and 
the powder which is the aggregate of the particle of a core shell stmctuxe was prepared. It 
consists of apartigle of this core shell structure, a nuchdc which consists of K20, and a 
shell layer which consists of CaO. It is iimuersed in die amnion ium-hydrogencarbonate 
aqueous solution of predetermined concentration, the obtained powder is processed, and 
it is NOx of a core $hell structure considering a shell layer as a caibonate (calcium2 
(C03)) insoluble in water. Occltision material powder was prepared. 

[0031] 20aluminum3 powder The 100 weight sections and Ti02 powder The 100 wcighl 
sections, the 2r02 powder 50 weight section, and Above NOx The occlusion material 
powder 66 weight section was mixed, the alumina sol imd pure water of optimum dose 
were added, and the slurry was prepared. And it dries for 60 minutes at 250 degree C 
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after preparing the honeycomb base material made from cordierite (diameter lOOmm^ 
length 163min and eel density 400-/iD2) and caiiying out tlic wash coat of this slurry » It 
calcin^ited at 450 degrees C for 2 hours, and the coat layer was formed. A coat layer is per 
11. of honeycomb base materials, 250g is formed and it is K to per IL of honeycomb base 
materials. 0. 1 mois and calcium 0.5 mols are supported- 

[0032] The specified quantity of the dinitro diamine platimrm aqueous solution of 
predetermined concentration was sunk into the honeycomb base material with which die 
above-mentioned coat layer was formed, it calcinated at the evaporation-to-dryness back 
and 450 degree C for 2 hours, and Pt was supported. The amount of support of Pt is 2g 
per IL of honeycomb base materials. 

[0033] (Example 2) 1 and 2 screw (2 ethylhexyl) sulfo succinic-acid calcium — replacing 
with — Except is made to be tlie same as that of an e;xample 1 . 1 and 2 screw (2 
ethylhexyl) sulfo succinic-acid magnesium (L(G20H 3704) S04-] 2andMg2-f) **** 
for tales doses — things — NOx of a cprc shell stuicture Occlusion material powder was 
prepared, tl>e coat layer was formed similarly, Pt was supported, and it considered as the 
catalyst of an example 2, 

[0034] (Example 3) Benzene To 341g One mol of 1 and 2 screw (2 ethylhexyl) sulfo 
succinic-acid calcium was added and agitated, it dissolved thoroughly, and the ben2enc 
solution A was prepared. Thereby A hydrophihc group is tumed inside, they tiun a 
hydrophobic group outside, and 1 and 2 screw (2 ethylhexyl) sulfo succinic-acid calcium 
meet, and (arm reversed micelle. 

[0035] On the other hand, sodium-carbonate 1 0 hydrate was added and agitated to pure 
water, it dissolved in it thoroughly, and the sodium-carbonate aqueous solution G of 70 - 
80 % of the weight of concentration was prepared. And agitating the whole quantity of 
the benzene solution A so that the weight ratio of benzene and water may be set to 
benzene / water ^ 3.5, the sodium-carbonate aqueous solution G was added and Solution 
H was prepared. Since the core of reverst^d micelle has strong hydrophilicity, after the 
drop of the sodiiim-carbonale aqueous solution G has existed in the core of reversed 
micelle, it is solubilized, 

[0036] In next, the solution H It agitated for i hour, carrying out bubbling of the C02 
gas, and revei^cd micelle was used as die refractoiy carbonate (calciuni2 (C03)) at water. 
Under N2 gas ambient atmosphere which removes a solvent using a rotary evaporator 
after that, and contains 02 1 % NOx which it calcinates at 550 degrees C for 2 hours, mad 
is the aggregate of fhe particle of a core shell structure Occlusion material powder watf 
prepared. This NOx Occlusion material powder consists of a nuclide which consists of 
Na20, and a shell layer which consists of calcium (C03)2, 

[0037] Tliis NOx Except having used occlusion material powder, the coat layer was 
formed lilce the example 1, Pt was supported, and it considered as the catalyst of an 
example 3. 
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[0O38] (Bxample 4) 1 and 2 screw (2 ethylhexyl) sulfo succinic-acid calcium — replacing 
wilh — 1 and 2 screw (2 ethylhexyl) sulfo succinic-acid magnesium -- for tales 
doses — thiugs — except — an example 3 — the same - carrying out — NOx of a core shell 
structure Occlusion material powder was prepaied, the coat layer was formed similarly, 
Pt was supported, and it considered as the catalyst of au example 4. 
[0039] C&cample 1 of a comparison) 20aluminum3 powder The 100 weight sections and 
Ti02 powder The 100 weight sections and the Zr02 powder 50 weight section were 
mixed, tlie alumina sol and pure water of optimum dose were added, and the slurry was 
prepared- And it dries for 60 minutes at 250 degree C after preparing the same 
honeycomb base material as an example 1 and carrying out the wash coat of this sluixy. It 
calcinated ill 450 degrees C for 2 hours, and the coat layer wa$ fonned, A coat layer is per 
11. of honeycomb base materials. 250g was formed. 

[0040] Next, the specified quantity of the dinitro diamine platinum aqueous solution of 
predetermined concentration was sunk into the honeycomb base material wilh which the 
above-mentioned coat layer was fotmed, it calcinated at the evaporation-to-dryness back 
and 450 degree C tor 2 hours, and Pt was supported. The amount of support of Pt is 2g 
per 11. of honeycomb base materials. 

[0041] And it sank in, tlie specified quantity of the mixed aqueous solution which the 
potassium nitrate and calcium nitrate of tlie specified quantity dissolved in the 
honeycomb base matei'ial with the coat layer with which Pt was supported was calcinated 
at the evaporation-to-diyness back and 450 degree C for 2 hours, and K and calcii^un were 
supported. The amoimt of support of K is per IL of honeycomb base materials, It h 0.1 
mol$ and the amoiml of support of calcium is per U. of honeycomb base materials. It is 
0.5 mols. 

[0042] (Example 2 of a comparison) Tales-doses support of K and Mg was carried out 
like the example 1 of a comparison except having replaced with the calcium nitrate 
aqueous solution and having used tlie magnesium mtrate aqueous solution using the 
honeycomb base material with the coat layer witla which Pt formed like the example 1 of 
a comparison was supported. 

[0043] (Example 3 of a comparison) Tales-doses support of Na and the calcium was 
carried out like the example 1 of a comparison except having replaced with the 
potassiuni-nitrate aqueous solution and having used the sodium-nitrate aqueovis solution 
using the honeycomb base material with the coat layer with which Pt formed hke the 
example 1 of a comparison was supported. 

[0044] (Rxample 3 of a compiarison) Tales-doses support of Na and Mg was carried out 
like the example 1 of a comparison except having replaced with the potassium-nitrate 
aqueous solution and having used the sodium-nitrate aqueous solution using the 
honeycomb base material with the coat layer with which Pt formed like the example 1 of 
a comparison was supported, and having replaced with the calcium nitrate aqueous 
solution and having used the magnesium nitrate aqueous solurion. 
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[0045] The configuration of the catalyst of <trial / assessmeiit> each example and each 
example of a comparison is shown in a table 1 . 

[0046] 
[A table 1] 



[0047] The catalyst of each example and each example of a comparison was carried iii 
the exitaust air system of a lean bum engine with a displacement of 1800 cc, respectively, 
and the durability test operated in 9Lap mode for 50 hours was performed. Maximum of ' 
whenever [ catalyst floor temperature / in the case of a durability test ] Tt is 800 degrees 



[0048] And for [ equivalent to AfF^ll after durability test lean ga$ ] 1 minute NOx under 
the repeal ambient atmosphere for [ equivalent to A/l-=12 rich gas ] 1 second The rate of 
clarification is measured by whenever [ various catalyst floor temperature ], respectively, 
and a result is shown in drawing 3 . 

[0049J the catalyst of each example i$ compared with the corr<?«?ponding catalyst of each 
example of a compai ison from drawing 3 -- NOx high whenever [ each catalyst floor 
temperature / of 250 to 480 degree C ] It turns out that the rate of clarification is shown. 
This is NOx of a core shell structure. It is thought that it is clear thai it is the effect which 
supported occlusion material, and that Ft is mainly covered with migration of K at the 
time of a durabihty test is the controlled effect, 

[0050] 

[Effect of the Invention] According to the catalyst for cxmssion gas purification of ihis 
invention, migi ation of alkali metal is controlled, and it is NOx. I he endLirauce of 
decontaiiiiualion capacity improves. 



TECHNICAL FIELD 



[A tfichn ic^jl field to which invention belongs] This invention is NOx at lean atmosphere 
of hyperoxia, NOx by which carried out occlusion and occlusion was carried out in a rich 
ambient atmosphere where a reduction component is superfluous NOx which can be 
emitted and returned It is related with a catalyst for emission gas purification of an 
occlusion reduction type. 



PAGE 30/39 * RCVD AT 2/23/2004 3:37:53 PM [Eastern Standard Time] ' SVR:USPTO-EFXRM/0 * DNIS:8729306 * CSID:8602860115 * DURATION (mm-ss):19-10 



02/23/04 15:51 08602860115 CANTOR COLBIIRN L ©031 



PRIOR ART 



[Descriptign of the Pnor Art] In recent years, the global wamiing by tht carbyn dioxide 
poses a problem, and it has been a tcclmical probleiTi to reduce the discharge of a carbon 
dioxide. Also in an automobile, r^xliiction of the amount of ciirbon dioxides in exhausl 
gas seive$ as a technical problem, and the lean bum engine to which lean combustion of 
the fuel IS earned out in a hyperoxia ambient atmosphere is developed. Since the amount 
of the fUel used is reduced according to this lean bum engine, the discharge ofa carbon 
dioxide can be controlled. 

[0003] It is NOv, making it always biim on the fuel Lean conditions of hyperoxia in ihis 
c^rf-IJ^T^'^^' ^ exhaust gas as reducing atoiospher^j by considering a§ fiiel 
, roIKI - rich conditions mteimittently. The system which carries out reduction 
clanlication is developed and pot in practical use. And as the optimal catalyst for this 
system, it is NOx at lean atmosphere. NOx by which occlusion was carried out by 
carrying out occlusion NOx emitted ija SUTOIKl or a rich ambient atmosphere NOx 
usmg occlusioa material The catalyst for emission gas purification of an occlusion 
reduction type is developed. 

[0004] For example, the catalyst for emission gas purification which supported alkaline 
eardi metal and Pt(s), such as Ba, to porosity oxide support, such as gamma-aluminum 
203. IS proposed by JP,5-3 1 7652, A. Moreover, pubUcation number The catalyst for 
emission gas purification which supported alkali metal and Pt(s), such as K, to porosity 
oxide support, such as gamma-alurninura 203, is proposed by 6 No. -31139 official 
rqjoit. Furthermore, the catalyst for emission gas purification which supported rare earth 
elements and Pt(s). such as La, to porosity oxide support, such as gajaima-alumimim 203 
IS proposed by JP,5-168860,A. Alkali metal, alkaline earth metal, and rare eartli elements 
are NOx. Smcc it has the property which carries out occlusion bleedoff, it is NOx Tt is 
called occlusion material. 

[0005] This NOx If an occlusion reduction type catalyst is used, exhaust gas? will also 
consist pulse-like of lean atmosphere witli SUTOIKJ or a rich ambient atanosphere by 
controlling an air-fucl nitio to consist ptdse-like ofa Lean side SUTOIKl or a rich side 
Therefore, at the Lean side, it is NOx. NOx It is NOx even if it is exhaust gas &om a lean 
bum engme, smce occlusion is carried out to occlusion material, it is emitted by 
bUTOIKI or the rich side, it reacts with reducibility components, such as HC and CO 
and it IS purified. It can purify efficiently. Moreover, HC and CO in exliaust gas are NOx 
while oxidizmg with noble metals. Since it is consumed by reduction, HC and CO ai-e 
also punficd efficiently. 

[0006] NOx With an occlusion reduction type catalyst, NO in exhaust gas oxidizes by the 
catalysis of noble metals in the lean atmosphere of hyperoxia, and it is N02 It becomes 
It .serves as mtate ion or nitrate ion with a steam, and it is NOx. 11 reacts witii occlusion ' 
material and occlusion is carried out. Therefore, noble metals and NOx It is desirable to 
approach mutually and to be supported and occlusion material is NOx by this. Occlusion 
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ability is discovered by max and it is high NOx. Tlie rate of clarificatioii is discovered. 

[0007] On the other hand, it is NOx. The alkali ai^ld as occlusion material is NOx in a 
pyrosphere. NOx used hi the exhaust gas ofcin elevated temperature in recent yeais siace 
It excels in occlusion ability It is an indispensable component at the occlusion reduction 
type catalyst. Therefore, NOx For an occlusion reduction type catalyst, noble metals mid 
alkali metal are indispensable, and it is desirable for it to approach mutually moreover 
and to be supported. ^ 

[0008] However, generally the melting point is low. it moves in a support top ai the time 
of an elevated temperature, the activity of noble metal.$ falls a noble-metals front face bv 
the bonnet «id this, aiid alkali metal is NOx. There was nonconformity that occlusion 
ability fell. For exiunplc, a potassium is K20. The melting point in Ihe condition The 

melting point in the condition of K (N03) which is 402 degrees C and earned out 
occlusion of the NOx It becomes 337 degrees C The sake It will liquely at the exhaust 
gas temperature of about 400 degrees C, a support top will be llowed, and noble metals 
wjU be covered. 

[0009] Then, although separating into a respectively diifercnt support particle, and 
supporting noble metals and alkali metal, or separating them in a support layer is 
performed, it compares, when approaching and supporting, and it is NOx. Occlusiorx 
abihly falls and it is NOx. There is a problem tliat the rate of clarification also falls 
Moreover, it is NOx, if there i$ also alkali meial which dissolves to base materials such 
as alkah metal which disperses at the time of an elevated temperature, arid porosit^r oxide 
support or cordierite, and it becomes such. Occlusion abihty faUs and it is NOx like 
activity lowering of noble nielals. The rate of clarification will fall, 

[001 0] Therefore, although it is most desirable to prevent migration of the alkali metal at 
the time of an elevated temperamre, the actual condition is that the effective cure is not 
iound out from the situation of the own property of alkali meiaJ. 

EFFECT OF THE iNVtiNTION 

[Effect of die Invention] According to the catalyst for emission gas purification of thi^ 
invention, migration of alkali metal is controlled, and il is NOx. The endurance of 
decontamination C!q)acity improves. 



TECHNICAL PROBLEM 



[Problcm(s) to be Solved by tlie Invention] It is made in view of such a situation 
migration of alkali metal is controlled, and this invention is NOx. It aims at considering 
as the catalyst which raised the endurance of decontamination capacity 
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MEANS 



[Means for Solving the Problem] I'he feature of a catalyst for emission gas purification of 
this invcntioii which solves the above-mentioned technical problem is NOx wliich 
contains alkali metal in oxide support at least. NOx which wmes to support occlusion 
material and noble metals It is the catalyst for emission gos purification of an occlusion 
reduction type, and is NQx- Occlusion material has tlie core shell structure which consists 
of a wrap shell layer the perimeter of a nuclide and a nuclide which consists of alkali 
metal, and a shell layer is to include alkaline earth metal, rare earth elements, and an 
clement chosen from Mn, Fc, Co^ and nickel. 

[0013] 

[Embodiment of the Invention] NOx oftlie core shell structure wliich consists of a wrap 
shell l^yer Ihe perimeter of a nuclide and a nuclide which consists of alkali metal with the 
catalyst for emission gas purification of this invention Occlusion material is supported. 
Since the melting point of a shell layer is higher than alkali mel^al, even if the nuclide 
which consists of alkali metal at the time of an elevated temperature becomes liquefied, 
floating is regulated by the shell layer of a solid state and nonconformity which covers 
noble metals or dissolves to support or a base rt)alt?rial is controlled. Therefore, NOx even 
with after [ high ] elevated-temperature durability Occlusion ability and high NOx The 
rate of clarification is discovered and it excels in endurance, 

[00 1 4] Although both JC Na, Cs Li Rb and Fr can be used for the. alkali metal which is 
the nuclide of a core shell structure, K, Na, Cs, and Li are desirable and especially its K is 
desirable. 

[0015] moreover, the sliell layers of a core shell structure are the oxide of thes^ elemeals, 
a carbonate, etc. including alkaline earth metal, rare earth elements, and the element 
chosen from Mn, Fe, Co, and Ni — what is a solid state is used also at the time of the 
elevated temperature of 400 or more degrees C. Especially the thing included for uUailine 
earth eli^enls, such as Ba, calcium, and Mg, especially is desirable, NOx [ in / by this / a 
low-temperature region ] Occlusion ability improves and it is NOx. Clarification activity 
improves ftirthcr. 

[0016] NOx of a core shell structure It is desirable that they are tire particle size of 
occlusion material and 0,1 micrometers or less> and il is still more desirable that it is 0.05 
micrometers or less. If particle size becomes larger than this, it is NOx by lowering of 
surface area. NOx per amount of support of occlusion material Occlusion ability falls, 
therefore^ a lai'ge quantity — not supporting — if it does not obtain but becomes so» efi'ect 
may attain to the amoimt of support of noble metals Moreover, although especially the 
ratio of a nuclide and a shell layer is not restricted, the range of a nuclide / shell layer =1 / 
4 - 1/2 is desiiablc at a weight ratio. 

[0017] NOx of such a core shell structure Although various methods can be considered to 
manufacture occlusion material, there is a method using reversed iiiicelle, for ex^imple. 
First, into a molecule, this method adds the surfactant containing alkaline earth metal etc., 
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and foiTas reversed micelle at non-aqueous solventSj such as benzene. If the aqueous 
solution of an alkali-metal salt is added tliere, iiitu the hydrophilic portion of tlie cenier of 
reverstsd micellej, th*? drvp of the aqueous solution of an alkali-metal salt will be held, and 
it will solubilize. NOx of a core shell structure with the shell layer wliich makes alkali 
metal a nuclide and contains alkaline eaith metal etc, if this is c+dcinated An occlusion 
lualerial particle can be manufactured. 

[0018] In tlic abovu-mentioned manufacture method, it is d<?^fir<ible to deposit an alkali- 
melal salt as nonaqueous solubility in the core of reversed micelle, and to calcinate it. 
The nuclide which consists of alkali metal by this can be made still more detailed, and it 
is NOx of a core shell structure. Since-i^ing of the occlusion material can be earned out [ 
detailed ], it is NOx by bui Idup of surface area. Occlusion ability and NOx 
Decontamination capacity improves further. Thus, m order to deposit an alkali-metal salt, 
there is the method of mixing a taitaric-acid aqueous solution and forming the bitarti-ate 
of alkali metal in the core of reversed micelle. 

[0019] as the oxide support used for the catalyst for emission gas purification of this 
invention — aluminum 203, and Ti02, Zr02. Ce02, Si02 and MgO etc. ~ the multiple 
oxide which consists of a kind, two or more sorts, or two or more ssoits that were chosen 
from these caji be used. And oxide support powder is formed in a pellet type, and it is 
NOx of a core shell structure to it. Occlusion material and noble metals are supported, it 
is good also as a pellet catalyst, the coal layer wliich becomes tbe honeycomb base 
material formed from cordieiite or a metallic foil from oxide support powder is fomicd, 
and it is NOx of a core shell stnicturc to it. Occlusion material aiid noble metals can be 
supported and it can also consider as a honeycomb catidyst. 

[0020] It 13 NOx of a core shell structure to oxide support. In order to support occlusion 
material, it is NOx of oxide support powder and a core shell structure. I t can carry out by 
mixing the powder which consists of an occlusion material particle, and forming a coat 
layer. In addition, JMOx of a core shell structure As for occlusion material, what the shell 
layer is made into nonaqueous solubility for by ciubonatization pmcessing etc. is 
desirable. Thereby, it is NOx of a core shell structure in the aquosity slurry at the time of 
the coat stratitication. It can prevent that occlusion material is eluted. 

[0021] Moreover, NOx of a core shell structure In support of occlusion material, it is the 
conventional NOx. It is also desirable to make the aqueous .solution of iui alkali-metal salt 
absorb water tn a coal layer like an occlu.^ion reduction type catalyst, and to support 
alkali metal. Since a detailed alkali metal can be supported by this, it is cai-ly NOx. 
Clarification activity can be raised. In order to reduce tlie alkali metal merely moving at 
the time of an elevated temperature, and covering noble metals, the amount of support of 
a detai led alkali metal should be made **** small quantity. 

[0022] NOx of a core shell structure As for the amount of support of occlusion material, 
it is desirable to malte it become 0,01-2 mols per 11. of catalysts as an oJkah metal. NOx 
It is NOx if tliere are few amounts of support of occlusion material than this. Occlusion 
ability and NOx If the rate of clarihcation is not practical and increases more than this, in 
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order that the ajDOunt of support of noble metals may decrease relatively, activity falls. 

[0023] Moreover, as noble metals said to the catalyst for emission gas purification of this 
invention, a kind chosen from Pt, Rh, Pd, Ir, Ru, etc. or two or more sorts can be used. 
The amount of support of these noble metals is per 11. of catalysts. It is desirable to 
consider as 0,5 - 20 % of the weight. Tt becomes expensive, while activity will be 
saturated even if practical activity is not discovered but it supports mostly from this if 
fewer than this. What is necessary is to be able to perform the support method of noble 
metals as usual, and just to support it with the adsorption supporting roethod or the 
impregnation supporting method in a coat layer. 



EXAMPLE 



[Example] Hereafter, an example and the example of a comparison explain this invention 
concretely- 

[0025] (Example 1) AmplijScation explanatory drawing of the catalyst of one example of * 
this invention is shown in drawing 1 , NOx of the core shell slructiire supported by this 
catalyst^ aluminum 203, the support 1 that consists of Ti02 and Zr02, and support 1 It 
consists of occlusion material 2 and Pt3 supported by support 1, NOx of a core shell 
structure The occlusion material 2 consists of a nuclide 20 which consi.*;!*; of K (T<:20)3 
and a shell layer 21 which is formed in the front face of a nuchde 20 and consists of 
calcium (calcium2 (C03)). The manufacture method of this catalyst is explained 
hereafter, referring to drawing 2 , and it replaces with detailed explanation of a 
configuration. 

[0026] Benzene To 341 g One tnol of 1 and 2 screw (2 ethylhexyl) suifo succinic-acid 
calcium ([(C20H 3704) S04-] 2andcalcium2i-) was added and agitated, it dissolved 
thorouglily, and the benzene solution A was prepared. Thereby A hydrophdic group is 
turned inside, they txnn a hydrophobic group outside, and 1 and 2 screw (2 ethylhexyl) 
sulfo succinic-acid calcium meet, and form reversed micelle. 

[0027] On the other hand, potassium carbonate was added and agitated to pure wuter^ it 
dissolved in it dioroughly, and the potassium carbonate aqueous solution B of 45 - 52 % 
of the weight of concentrt^tion was prepiued. And agiuuing the benzene solution A whole 
quantity so that the weight ratio of benzene and water may be set to benzene / water = 
3.5, the potassiimi carbonate aqueous solution B was added and Solution C was prepared. 
Since the core of reversed micelle has strong hydrophilicity, after the drop of the 
potassium carbonate aqueous solution B has existed in the core of reversed micelle, it is 
solubilized. 

[0028] On the other hand, benzene To 32Sg 1 and 0.95 mols of 2 screw (2 ethylhexyl) 
sulfo succinic-acid calcium were added and agitated, it dissolved thorouglily, and the 
benzene solution D wafs prepared. Tliereby, reversed micelle is formed. On the other 
hand, the tartaric acid was added and agitated lo pure water^, it dissolved in it thoroughly. 
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and the tartaric-acid aqueous solution E of 50 - 58 % of the weight of concentration was 
picpaied. And agitating the benzene solutioxn D whole quantity so that the weight ratio of 
benzene and water m?iy be sel lo beni;ene / water = 3,5, the mitAnc-acid aqueous solution 
E wa^ added and Solution F was prepared. Since the core of reversed micelle has strong 
hydropliilicity, after the drop of the taxtaiic-acid aqueous solution E has existed in the 
core of reversed micelle, il is solubili^i^d. 

[0029] Next, the whole quantity of Solution F was added agitating Solution C, and 
churning was continued for I hour. The potassiiun carbonale aqueous solution B and the 
tartaric-acid aqueous solution E are mixed by this at the center of reversed micelle, and a 
potassium hydrogen tartrate with the small solubihty to water deposits in the core of 
reversed raiceJle. 

[0030] Under N2 gas ambient atmosphere which removes a solvent using a rotary 
evapor^or after that, and contains 02 1 % It calcinated at 550 degrees C for 2 hours, and 
the powder which is the aggregate of the particle of a core shell structure was prepared, it 
consists of a particle of this core shell structure, a nuclide which consists of K20, and a 
shell layer which consists of CaO. it is immersed in the ammonium-hydrogencarbonate 
aqueous solution of predetermined concentration, the obtained powder is processed, and 
it is NOx of a core shell structure considering a shell layer £is a carbonate (calciu m 2 
(C03)) insoluble in water. Occlusion material powder was prepared, 

[0031] 20*duminum3 powder The 100 weight sections and Ti02 powder The 100 weight 
sections, the Zr02 powder 50 weight section, and Above NOx The occlusion material 
powder 66 weight section was mixed, the alumina sol and piure water of optimum dose 
were added, and the slurry was prepared. And it dries for 60 minutes at 250 degree C 
after preparing the honeycomb base material made from cordierite (diameter 1 00mm, 
IcDgth 163mm and ce] density 400-/in2) and cairying out the wash coat of this slurry. It 
calcinated at 450 degrees C for 2 hours, and the coat layer was formed. A coat layer is per 
11. of honeycomb base materials. 250g is formed and it is K to per 11. of honeycomb base 
materials. 0.1 mols and calciiun 0.5 niols arc supported. 

[0032] The speciiSed quantity of the dinitio diamine platinum aqueous solution of 
predetermined concentration was sunk into the honeycomb base material with which the 
above-mentioned coat layer was formed, it calcinated at the evaporation-to-dryness back 
and 450 degree C for 2 hours, and Pt was supported. The amount of support of Ft is 2g 
per 11- of honeycomb base materials. 

[0033] (Example 2) 1 and 2 screw (2 ethylhexyl) suUb succinic-acid calciiun — replacing 
with — Except is made to be the same as that of an example 1 . 1 and 2 screw (2 
ethylhexyl) sulfo succinic-acid magnesium ([(C20H 3704) S04-] 2andMg2+) - **** 
for tales doses — things ~ NOx of a core sliell structure Occlusion material powder was 
prepared, the coat layer was formed similarly, Pt was supported, and it considered as the 
catalyst of an example 2. 

[0034] (Example 3) Benzene To 341 g One mol of 1 and 2 screw (2 ethylhexyl) sulfo 
succinic-acid calcium was added and agitated^ it dissolved thoroughly^ and the benzene 
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solution A was prepared. Thereby A hydrophilic group is turned inside, they turn a 
hydrophobic group outside, and 1 and 2 ycrew (2 elhylhexyl) sulfo succluic-£u^id valwuui 
meet^ and form reversed micelle. 

[0035] On the other hand, sodimn-carbonate 10 hydrate was added and agitated to pure 
water, it dissolved in it thoroughly, and the sodium-carbonate aqueous solution G of 70 - 
80 % of the weight of concentration was prepared. And agitating the whole quantity of 
the benzene solution A so that the weight ratio of benzene and water may be set to 
benzene / water = 3.5, the sodium-carbonate aqueous solution G was added and Solution 
H was prepared. Since the core of reversed micelle has strong hydrophilicity, after the 
drop of the sodiura-c^rbon^ite aqueovs $olotion G Ixas existed in the coi-e of reversed 
micelle, it is solubilized. 

[0036] In next, the solution H It agitated for 1 hour, ciuiying out bubbling of the C02 
gas, and reversed micelle was used as the refractory carbonate (culcium2 (C03)) ut water. 
Under N2 gas ambient atmosphere wliich removes a solvent using a rotary evaporator 
after that, and contains 02 [% NOx which it calcinates at 550 degrees C for 2 hours, and 
is the aggregate of the particle of a core shell structure Occlusion material powder was 
prepared. This NOx Occlusion material powder consists of a uuclide wliieh consists of 
Na20, and a sheU layer which consist of calcium (C03)2- 

[0037] This NOx Except having used occlusion material powder, Ihe coat layer was 
formed like the example 1, Ft was supported » and it considered as the catalyst of an 
example 3. 

[0038] (Example 4) 1 and 2 screw (2 ethylhexyl) sulfo euccinic-acid calcivim — replacing 
vfitix — 1 and 2 screw (2 ctliylhcxyl) sulfo succinic-acid magnesium — **** for tales 
doses — tilings — except ~ an example 3 — the same — carrying out — NOx of a core sliell 
structure Occlusion material powder was prepared, the coat layer was formed similarly, 
Pt was supported, and it considered as the catalyst of an example 4. 

[0039] (Example 1 of a comparison) A1203 powder The 100 weight sections and Ti02 
powder The 100 weiglit sections and the Zr02 powder 50 wciglit section were luixed, the 
alumina sol and pure water of optimum dose were added, and the slun-y wa.<; prepared. 
And it dries for 60 minutes at 250 degree C after preparing the same honeycomb base 
material as an example 1 and carrying out the wash coat of this slurry. It calcinated at 450 
degrees C for 2 hours, and the coat layer was formed, A coat layer is per 1 1, of 
honeycomb base materials. 250e was formed. 

[0040] Next, the specified quantity of the dinitro diamine platinum aqueous solution of 
prcdetcmihicd concentration was sunk into the honeycomb base material with which tlic 
above-mentioned coat layer was formed, it calcinated at the evaporation-to-dryness back 
and 450 degree C for 2 hours, and Pt was supported. The amount of support of Pt is 2g 
per IL of honeycomb base materials. 
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[0041] And it sank in, the specified quantity of the mixed aqueous solution whi^^h the 
potassium nitrate and calcium nitrate of the specified quantity dissolved in the 
honeycomb base material with the coat layer with which Pt was supported was calcinated 
at the evaporation-to-di7nes5 back and 450 degree C for 2 hours, and K and calcium were 
supported. The amount of support of K is per 11. of honeycomb base materials. It is 0.1 
mols and the amount of support of calcium is per 1 1. of honeycomb base materials. It is 
0.5 mols. 

[0042] (Example 2 of a corapaiison) Tales-doses support of K and Mg was carried out 
like the example 1 of a comparison except having replaced with the calcium nitrate 
aqueous solution and having used the magnesium nitrate aqueous solution using the 
honeycomb base material with, the coal layer with wfiich Pt formed like the example 1 of 
a comparison was supported. 

[0043] (Example 3 of a comparison) Tales-doses support of Na and the calcium was 
carried out like the example 1 of a comparison except having replaced with the 
potassimn-nitrate aqueous solution and having used the sodium-mtrdte aqueous solutioxi 
using the honej^omb base material with the coat layer with which Pt formed like the 
example T of a comparison was supported, 

[0044] (Example 3 of a comparison) Tale«-do.?e$ support of Na and Mg was carried out 
Uke the example 1 of a comparison except having replaced with the potassium-nitrate 
aqueous solution and liAving used the sodium-nitrate aqueous solution using the 
honeycomb base material with the coat layer with which Pt formed like the example 1 of 
a comparison was supported, and having replaced with the calciun:i nitrate aqueous 
solution and having used the magnesium nilr<ile aqueous solutioti. 

[0045] The configuration of the catalyst of <trial / assessments each example and each 
example of a ccmpi\ri$On i$ show^n in ^ table 1. 

[0046] 
[A table 1] 



[0047] The catalyst of each example and each example of a comparison was carried in 
the exhaust air .system of a lean bum engine with a displacement of 1800 cc, respectively, 
and tlie dm-ability test operated in 9Lap mode for 50 hours was performed. Maximum of 
whenever [ catalyst floor temperature / in the case of a durability test ] It is 800 degrees 
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[0048] And for ( equivalent to PJ'F-Tl after durability test lean gas ] 1 minute NOx imdcr 
the repeat ambient atmosphere for [ equivalent to A/F=12 rich gas ] 1 second I'he rate of 
clarification is measured by whenever [ various catalyst Hqqt temperature ], respectively, 
and a result is shown in dra.wjn|g 3 . 

[0049] tlie catalyst of each example is compared with the corresponding catalyst of each 
example of a comparison from di-awing 3 -- NOx high whenever \ each catalyst floor 
temperature / of 250 to 480 degree C ] It turns out that the rate of clarification is shown. 
Tljtis is NOx of a core shell sttiictxire, II is thought that it is clear that it is the effect which 
supported occlusion material, and that Pt is mainly covered with migration of K at the 
time of a dxirability test is tlie controlled effect. 
[0050] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

n^awing 1 J It is explanatory drawing showing the configuration of the catalyst of one 
example of this invention. 

[Drawing 2] NOx of the core shell structure in one example of this invention It is 
explanatory drawing showing the manufacture method of occlusion material. 
FDrawing 3] The catalyst floor temperature and NOx of a catalyst of an example and the 
example of a comparison It is the graph which shows the relation of the rate of 
clarification. 

[Description of Notations] 

1 : Support 2:NOx Occlusion material 3 :P t 

20: NucUde 2 1 : Shell layer 
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